INTRODUCTION
Let R be a commutative ring and M be an R-module. The intersection graph of ideals of a ring introduced and studied in [7] and then in [1] the intersection graph of submodules of a module was defined. The intersection graph of submodules of a module, denoted by G(M ), is a graph whose vertices are in one to one correspondence with all non-trivial submodules of M and two distinct vertices are adjacent if and only if the corresponding submodules of M have non-zero intersection. Also, the complement of the intersection graph of submodules of a module studied in [2] , for more works on the intersection graph of modules, see [10, 15] .
The zero-divisor graph of R, denoted by Γ(R), is a graph with vertices Z(R) * = Z(R) \ {0} and two distinct vertices a and b are adjacent if and only if ab = 0, see [4, 6] . The compressed zero-divisor graph of R, Γ E (R), that is constructed from equivalence classes of zero-divisors, rather than individual zero-divisors themselves was introduced in [11] and studied in some literatures, for examples [3, 8, 13] . This graph 578 S.B. Pejman, Sh. Payrovi, and S. Babaei has some advantages over the zero-divisor graph. For examples, in many cases, the compressed zero-divisor graph of R is finite when the zero-divisor graph is infinite and another important aspect of the compressed zero-divisor graph is the connection to the associated primes of R.
In this paper, with inspire by the above ideas, we introduce the intersection graph of annihilator submodules of M . Let a, b ∈ R, we say that a ∼ b if and only if Ann M (a) = Ann M (b). As noted in [11] , ∼ is an equivalence relation. If The girth of G, denoted by gr(G), is the length of the shortest cycle in G (gr(G) = ∞ if G contains no cycles). A graph G is complete if any two distinct vertices are adjacent. The complete graph with n vertices will be denoted by K n . A complete bipartite graph is a graph G which may be partitioned into two disjoint non-empty vertex sets A and B such that two distinct vertices are adjacent if and only if they are in distinct vertex sets. If one of the vertex set is a singleton, then we call G a star graph. A clique of G is a complete subgraph of G and the number of vertices in the largest clique of G, denoted by ω(G), is called the clique number.
Throughout, R denotes a commutative ring with non-zero identity, Z(R) its set of zero-divisors and for ideal I of R, r(I) = {r ∈ R : there exists n ∈ N with r n ∈ I}
The intersection graph of annihilator submodules of a module 579 denotes the radical of I. As usual, Z and Z n will denote the ring of integers and the ring of integers modulo n, respectively. Let M be an R-module and
A proper submodule P of M is said to be prime submodule whenever for r ∈ R and m ∈ M , rm ∈ P implies that m ∈ P or r ∈ Ann R (M/P ). Let Spec R (M ) denote the set of prime submodules of M and
where for a ∈ R, Ann M (a) = {m ∈ M : am = 0}. For notations and terminologies not given in this article, the reader is referred to [12] .
CONNECTIVITY, DIAMETER AND GIRTH OF GA(M )
Recall that R is a commutative ring and M is an R-module with property that its zero submodule is not a prime submodule. In this section, the annihilator submodules of M and the intersection graph of annihilator submodules of M are studied. 
Proof. By hypotheses and [9, Proposition 3.2], m − Ass R (M ) = ∅. Suppose that a ∈ r(Ann R (M )) and P ∈ m − Ass R (M ) we have to show that aM ⊆ P . By assumption there is a positive integer t such that a t M = 0. Thus a t M ⊆ P . By hypotheses P is a prime submodule of M , thus Ann R (M/P ) is a prime ideal of R so by a t ∈ Ann R (M/P ) it follows that a ∈ Ann R (M/P ). Hence, aM ⊆ P , we are done.
Theorem 2.3. Let M be a Noetherian R-module with r(Ann
Hence, cM = 0 and so c ∈ Ann R (M ), contrary to the assumption. Therefore, either P 1 ⊆ P or P 2 ⊆ P and so either P 1 = P or P 2 = P by Theorem 2.1(i). Thus
Proof. First, we show that Z R (aM ) = Ann R (aM ). Suppose that c ∈ R. We show that either Ann aM (c) = 0 or Ann aM (c) = aM . Assume that Ann aM (c) = 0 and 0 = am ∈ Ann aM (c). Thus cam = 0. Hence, cm ∈ Ann M (a) and Ann M (a) is a prime submodule of M , it follows that caM = 0. Thus Ann aM (c) = aM . Hence, 
Proof. (⇐) Suppose that P 1 and P 2 are two prime annihilator submodules of M such that P 1 ∩ P 2 = 0. Thus by Lemma 2.2, r(Ann R (M ))M ⊆ P 1 ∩ P 2 = 0 and so r(Ann R (M )) = Ann R (M ). Assume that a, b ∈ R \ Ann R (M ) and P 1 = Ann M (a) and P 2 = Ann M (b). It is our claim that, there is no path between two vertices [a] and [b] . Set X = {Ann M (c) : c ∈ Ann R (M )}. If P 1 is not a maximal element of X, then there exists a maximal element P in X different form P 2 such that P 1 ⊆ P . By [9, Proposition 3.2], P is a prime submodule of M so that |m − Ass R (M )| ≥ 3, contrary to hypotheses. Therefore, P 1 and P 2 are maximal elements of X. 
. Hence, GA(M ) is a connected graph contrary to assumption. So that there exist two annihilator prime submodules P and P of M such that P ∩ P = 0. Now, the assertion follows from Theorem 2.3. 
The independence number of a graph G is the maximum size of an independent vertex set and is denoted by α(G). 
Thus the result follows. M = P 1 ⊕ P 2 and m − Ass R (M ) = {P 1 , P 2 }, where P 1 , P 2 are prime submodules of M and P 1 ∩ P 2 = 0, so that GA(M ) is a disconnected graph by Theorem 2.7, whenever |V (GA(M ))| ≥ 2 .
The converse is not true in general. Consider M = Z 10 ⊕ Z 10 as a Z-module. It is easy to see that GA(M ) is a null graph with two vertices, but G(M ) is a connected graph with more than two vertices. 
Theorem 2.11. Let M be a Noetherian R-module and GA(M ) be a connected graph. Then diam(GA(M )) ≤ 2.

Proof. Let [a] and [b] be two arbitrary vertices of GA(M ). If Ann
as a subgraph. If xyM = 0, then xy = 0 and we have the following two cases, since |V (GA(M ))| = 4,
Therefore, gr(GA(M )) = 3 and the proof is completed.
Corollary 2.14. Let M be a Noetherian R-module and |m−Ass
is a connected triangle-free graph with at least three vertices, then
Then by hypotheses a, b / ∈ r(Ann R (M )) and by the proof of Theorem 2.13, we have
, we are done.
MODULES WHOSE GA(M ) IS COMPLETE OR STAR
In this section, R is a commutative ring and M is an R-module. The subset T (M ) = m ∈ M : rm = 0 for some 0 = r ∈ R of M is called the torsion subset of M . 
